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Abstract 
The aim of this study was to evaluate neuromotor task training (NTT), a recently 
developed child-centred and task-oriented treatment programme for children with 
developmental coordination disorder (DCD). A treatment and a non-treatment control 
group of children with DCD were included. Children were selected if they scored 
below the 15th centile on the Movement Assessment Battery for Children (M-ABC). The 
children in the treatment group were recently referred for physiotherapy (n=26; 20 
males, 6 females: mean age 7y 2mo [SD 1y 3mo]. The parents of the non-treated 
children (n=13) were concerned about their children’s motor performance and 
responded to advertisements for free testing (10 males, 3 females; mean age 7y 2mo, SD 
2y1mo). Before and after nine weekly 30-minute sessions of NTT or at least 9 weeks of 
no intervention, the M-ABC and the Test of Gross Motor Development-2 (TGMD-2) 
were administered. Therapists reported per session on treatment goals and tasks trained. 
The effects on results indicate that motor performance does not improve spontaneously 
and that NTT is effective. During the intervention period, only the treated group 
improved on the M-ABC and the TGMD-2. Children improved most on tasks similar to 
those trained. In older children with poorer motor patterns, NTT’s treatment success 
was higher. The Child Behaviour Checklist subscales withdrawn, thought problems, 
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pproximately 5 to 10% of schoolchildren have difficulty learning motor skills.1 
A child is diagnosed with developmental coordination disorder (DCD) if the 
performance in daily activities that require motor coordination is substantially 
below that expected given the child’s chronological age and intelligence, in the absence 
of any known neurological disorder or pervasive developmental disorder (PDD).2 To 
diagnose a child as having DCD, inadequate proficiency in movement performance 
should negatively interfere with activities of daily life.2 This latter criterion and the fact 
that most children do not outgrow DCD, which can have potentially long-term 
consequences,3;4 support the need for intervention. 
 Evidence is lacking for the efficacy of treatment approaches that concentrate on the 
deficits in processes assumed to underlie poor motor coordination, such as sensory 
integration therapy and kinaesthetic training.5;6 For a decade, more task-oriented 
approaches have been emphasised and reveal promising results. These approaches focus 
directly on the functional skills hindering the child. Because only few studies have 
investigated task-oriented approaches, more efficacy research is needed.  
 In the Netherlands, neuromotor task training (NTT) has recently been developed 
especially for children with DCD, because the existing intervention programs show no 
or little effect, and are not explicitly developed for these children.7;8 Until the 
introduction of NTT, Dutch therapists eclectically used what they had learned on 
various courses.9 NTT is based upon a cognitive neuroscience approach to motor 
control, which implies that several cognitive and motor control processes can be 
distinguished during the preparation and execution of functional motor tasks, such as 
the processing of motor-task related information, action planning, and initiation. Before 
starting the intervention, paediatric physiotherapists talk with the parent(s) to get 
insight into the problems experienced in daily life. In addition, they perform a standard 
protocol to assess the strengths and weaknesses of a child's functional performance. The 
aim of this assessment is twofold. First, the therapists determine the extent to which 
motor tasks are performed below the expected level, such as handwriting or ball skill 
tasks. Second, they will analyze which cognitive or motor control processes might be 
involved in the deficient motor performance. A child may fail to learn a specific motor 
skill because of attention problems, fear of failure, lack of motivation, or lack of 
understanding of how to execute a skill. In addition, motor control processes might 
hamper successful performance such as timing of components of a motor skill pattern, 
motor planning, or parameter setting (the execution of a motor act with the required 
speed and force). Thus the standard assessment of NTT includes the assessment of the 
child’s impairments within a particular functional motor activity. During intervention, 
therapists implement functional exercises that tap the specific motor control processes 
that are considered involved. NTT is a task-oriented approach focusing directly on 
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and the circumstances practised during treatment and skills needed in daily life, the 
more transfer of skills can be expected. 
 According to a recent review of treatment approaches, more recently developed 
approaches originate either from a dynamical systems approach or a cognitive 
neuroscience approach.10 Task-oriented approaches are generally based on dynamic 
systems theory. Although NTT is a task-oriented approach, the theoretical framework 
behind it differs from those behind other task-oriented approaches, such as the 
cognitive orientation to daily occupational performance (CO-OP) which was recently 
developed in Canada.11  In CO-OP, DCD is considered to be a motor learning disorder 
and cognitive strategies are taught to enhance motor learning.  This contrasts with NTT, 
because NTT incorporates elements from the cognitive neuroscience approach and takes 
the motor training aspects into account as well. Although cognition plays a role in NTT 
treatment, for instance when therapists ask various questions about task performance, 7 
cognitive strategies are not explicitly taught but tasks are trained in various, gradually 
more challenging, circumstances. 
 This study examined the general effectiveness of NTT by means of a controlled trial 
in which motor performance was measured in a treatment and a non-treatment control 
group. In addition, we studied whether specific progress was made on tasks that 
resemble those trained.  Furthermore, because DCD may not be a discrete disorder,12  
the influence of behavioural characteristics on treatment success in the treatment group 




Treatment and a non-treatment control groups of children with DCD were included in 
this study. The non-treated group was used to control for possible testing effects and 
spontaneous development. The groups of children were not randomly selected because 
parents were unwilling to participate if their child had a chance of being put on a fictive 
waiting list. Moreover, because paediatric physiotherapists (PPTs) regard their services 
as effective, they felt it was unethical to withhold treatment when a child was referred 
to them. Forty therapists were willing to participate. They were instructed in NTT 
during their three-year training as PPTs, and during two extra meetings especially for 
this research. The fact that multiple therapists participated will enhance the external 
validity of our results. 
 To insure internal validity homogeneous groups of children were compared since 
heterogeneity may obscure the effects reached in subgroups of children.9 All children in 
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Thus far, Dutch children with serious learning difficulties (i.e. IQ < 80) attend special 
schools. The inclusion criteria were: (a) aged between 6 and 10 years; (b) no medical 
condition thought to have caused the motor problems; (c) no prior physiotherapy; (d) 
scoring at or below the 15th centile of the Movement Assessment Battery for Children 
(M-ABC);13 and (e) parental informed consent.  
 The treated group consisted of children who were referred to physiotherapy by 
their general practitioner (GP) because of motor coordination problems in school and/or 
at home. They were checked by their GP and PPT for obvious neurological disorders 
and other medical conditions that could explain the motor difficulties. The control 
group was selected through posters in mainstream schools. We offered the opportunity 
to test unconditionally (and free of charge) children (ages 6-10y) whose motor abilities 
in daily activities were a point of concern for parents or teachers.  To check for obvious 
neurological explanations of the motor problems, parents were asked whether the child 
had a history of accidents or physical traumas. If no obvious neurological disorder or 
other medical conditions were reported, the child was invited for two test occasions, 
each comprising of multiple tests within 3 months.  
 A priori, for this controlled study, an average group difference of 5 points (about  
one SD)5,14 on the M-ABC was believed to indicate a significant group difference. This 
could mean change from the 5th centile to the 18th centile. Based on a 90% power to 
detect a significant difference between both groups with α being set at 0.05, the 
required sample size was 21 children per group. Sixteen children per group were 
required for 80% power. The Medical Ethics Committee of University Medical Center 
Groningen approved this study.  
 In total, we included 20 males and 6 females scoring at or below the 15th centile on 
the M-ABC in the treatment group (n=26). They were treated by 13 PPTs. Their mean 
age was 7 years 2 months (SD 1y 3mo) range 6 years 2 months to 10 years 2 months. In 
the non-treatment control group, 13 out of 19 children tested were included because 
they scored at or below the 15th centile on the M-ABC at pretest: 10 males and 3 
females (n=13), mean age 7 years 2 months (SD 2y 1mo), range 6 years to 10 years 7 
months. Although the groups were not randomly selected, they did not differ in 




The M-ABC provides an indication of a child’s motor functioning in daily life.13 It gives 
an estimate of motor competence in terms of speed or accuracy (outcome of 
movement). This norm-referenced test consists of four age-related batteries, each 
having eight items measuring three different aspects of motor ability (subtests): manual 
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task performance. The total impairment score (TIS) can be converted into a centile 
score. A score less than the 5th centile indicates a definite motor problem and a score 
less than the 15th centile (less than one SD) indicates a degree of difficulty that is 
borderline.13 Leemrijse et al. studied the standard error of measurement (SEM) for 
different test items, subtests and the TIS.14 For the subtests, SEMs were 1.51, 1.73 and 
1.84 respectively. The SEM for the TIS was 3.13 points whereas the mean ranged from 
13.2 to 15.4, and the SD ranged from 3.9 to 7.5. Based on this SEM, an individual has 
improved significantly (95% confidence interval [CI]) if the TIS reduces at least 9 
points.14   
 The second edition of the Test of Gross Motor Development (TGMD-2) is a 
criterion- and norm-referenced test designed to assess gross motor functioning of 
children aged 3 through 10 years.16 The test measures 12 gross motor skills that are 
usually acquired by children in pre-school and early elementary grades. Six of them 
form the locomotor (LM) subtest: running, galloping, hopping, leaping, horizontal 
jumping, and sliding. The other six form the object control (OC) subtest: striking, 
bouncing, catching, kicking, throwing, and rolling. Both subtest scores can be 
converted into a gross motor quotient (GMQ). A higher score indicates a better quality 
of movement pattern. A GMQ less than 85 indicates performance below the 15th 
centile. The SEM is 1 point for the subtests and 5 GMQ points for children above the 
age of 5.16 
Treatment reports 
After each treatment session, therapists wrote a treatment report on the session goals 
and the skills trained. Therapists received at least nine sets of scoring sheets, all starting 
with the question: ‘Considering the reason to accessing special services, the goal of this 
session was…’. Subsequently therapists reported on the exercises the child had been 
practising. Afterwards, the researchers attempted to classify the skills trained into 
categories following the major categories of the M-ABC (manual dexterity, ball skills, 
balance) and TGMD-2 (LM, OC) as far as possible. In this way, we investigated whether 
children improved particularly on skills similar to those that were trained. 
Behavioural characteristics  
To investigate whether behaviour characteristics influence the success of nine 
treatment sessions, the Child Behaviour Checklist (CBCL: Achenbach system of 
empirically based assessment)17;18 was administered. The CBCL is a parent questionnaire 
to assess problems in 4-to 18-year-olds. It contains 120 items on behavioural or 
emotional problems during the past 6 months. Data were entered in a special computer 
program through which t-scores could be obtained for eight problem syndromes, and 
internalizing and externalizing behaviour. The t-scores are corrected for age and sex, 
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centile) indicate behaviour in the clinical range.17;18 Parents received the questionnaires 
at the pretest. 
Testing Procedure 
The researchers tested all children individually in a quiet room to determine current 
levels of motor performance. They were blind to treatment or control group. The M-
ABC was administered first, to compare results with other studies using the M-ABC. 
Because Dutch healthcare insurers paid only for nine treatment sessions, children were 
retested after nine weekly half-hour treatment sessions, or in case of the non-treatment 
group after about 3 months without intervention. In practice, treatment sessions were 
frequently skipped because of holidays or illness, and nine treatment sessions took more 
than nine weeks.  
Statistical analysis 
The data of the children in this study were not statistically independent as regular 
statistical techniques assume. The population of children consisted of subpopulations of 
therapists treating children with DCD. Therefore, we initially performed multi-level 
analyses.19 However, no strong hierarchical dependency was found. In our data, the 
variance at therapist level was 0 (SE=0), at the children’s level it was 25.3 (SE = 6.7) and 
within measurement occasions the variance was 22.3 (SE = 3.4). In other words, we 
found no effects of therapists on individual performance. Thus, the assumption of 
independent data does not seem to be violated if a general linear model is used. 
Subsequently, a 2x2 repeated-measurement analysis was used with pretest and posttest 
as within-subject factor, and group as between-subjects factor. This analysis uses 
difference scores, which is appropriate for non-random samples. Time differences 
between both test occasions was not controlled for because low associations were found 
between ‘weeks’ and ‘gain on the M-ABC’ (rs = -0.32) and ‘gain on the TGMD-2’ (rs = 
-0.03). Moreover, adding the ‘number of weeks between measurement occasions’ as a 
covariant did not reveal different results. Odds ratios were calculated to compare the 
proportions of children whose score was better versus worse in both groups.20 
 Differences between groups do not show how many treated children improved. 
While performing statistics at group level, the random mean measurement error will 
approximate to zero. This is not the case when investigating scores at the individual 
level. Therefore, the least detectable differences (LDDs) are calculated based on the 
SEMs published by Leemrijse et al.14 and Ulrich16 (taking %5 as significance level, the 
LDD = 1.96 * √2 * SEM). The individual (sub)test improvement was descriptively related 
to the classification of skills trained according to the treatment reports.  
Multiple linear regression was used to examine whether independent child-related 
characteristics influenced the treatment success. The change in motor performance 
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characteristics (sex, age, and pretest scores) were the predictors, and in the second and 
third analyses, the predictors were the child-related CBCL-scores. In order to keep the 
regression coefficients (B) interpretable, the CBCL-scores were centred by subtracting 
their mean score.  
Results 
Table 1 shows the group means for both motor tests during pretest and posttest. On the 
M-ABC, no pretest differences between groups were found (F(1,37)=1.18, p=0.28). During 
the intervention period the M-ABC scores changed statistically significant (F(1,37)=9.91, 
p=0.003). The treatment group improved on average nearly 6 points, whereas the 
control group’s average score did not show change.  
 For the TGMD-2, the pretest scores of both groups differed by about 15 points (95% 
CI 5.3-23.3; t(37)=3.21, p=.003). The motor patterns of the treated group could be 
described as poor while those of the control group were average.16 After the 
intervention period, the quality of the treated group’s motor patterns had improved, 
whereas the performance of the control group had deteriorated (F(1,37)=16.25, p< 0.001; 
Table 1). 
 
Table 1. Group mean scores (and SD) at pretest and posttest on two general motor tests 
 Group Pretest Posttest 
Treated with NTT 17.7 (5.5) 11.8 (7.4) M-ABC 
Non-treated control 16.7 (5.4) 17.0 (7.5) 
Treated with NTT 75.8 (12.0) 83.2 (11.2) TGMD-2 
Non-treated control 90.0 (15.3) 79.3 (17.7) 
M-ABC, Movement Assessment Battery for Children;13 TGMD-2, Test of Gross Motor Development-2 16, 
NTT, neuromotor task training 
 
Figure 1 shows that only one child in the treated (referred) group deteriorated (depicted 
in the lower-right quadrant), whereas in the control group only one child improved 
(upper-left quadrant). Children in the treated group were more likely to improve on the 
M-ABC (odds ratio [OR] 3.89; 95% CI 0.94-16.1) and the TGMD-2 (OR 26.7; 95% CI 
2.88-248) than children in the non-treatment group. The treated child who did not 
show any improvement on either test was treated to improve his writing skills. Special 
attention was paid to the difficult curvature of some letters, and the speed accuracy 
aspects of the child’s writing. Writing is not evaluated with M-ABC’s manual dexterity 









































In the treated group, 10 individuals improved more than the least detectable difference 
(LDD) of 9 points on the M-ABC and eight improved one LDD or more on the TGMD-
2. None of the control children improved one LDD or more on either test (Table 2). 
 
Table 2. Number of children who changed one least detectable difference (LDD) or more 
 Group Improved 
≥ 1 LDD  
Stable  
<  LDD > 
Worsened 
≤ 1 LDD 
Treated with NTT 10 16 0 M-ABC 
Non-treated control 0 13 0 
Treated with NTT 8 16 2 TGMD-2 
Non-treated control 0 8 5 
M-ABC, Movement- Assessment Battery for Children;13 TGMD-2, Test of Gross Motor Development-2;16 
NTT, neuromotor task training. 
Figure 1: Plot of individual difference scores. Children with positive effects of therapy on both 
test are plotted in the upper-left quadrant; children who performed worse on both tests after 
intervention are plotted in the lower-right quadrant. M-ABC, Movement Assessment Battery 
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Treatment group 
Treatment reports were lacking for two of the 26 children. These children initially 
performed poorly on both tests. For the other 24 children, therapists had pursued one or 
more treatment goals that were concordant with at least one of their individual poor 
pretest scores. Not all skills that were performed poorly on the pretest were made into 
explicit treatment goals by the therapists (Table 3). Conversely, some goals were 
pursued while the child had performed that skill within test norms. In these cases, no or 
little improvement could be expected with both tests used. Moreover, the LDD often is 
equally high or higher than the 15th centile cut-off score, rendering significant 
improvement mathematically impossible.13 
 Table 3 shows the number of children whose performance score was improved at 
least one LDD, stable, or worsened one LDD or more. Children especially improved 
their test scores if they had been training similar tasks during NTT (3-7 out of 12-17 
children with poor performance). If they had not trained the skills necessary to perform 
the tasks tested or their performance was already within age norms, performance was 
often stable. Only two children improved significantly on tasks that were not explicitly 
trained according to the treatment reports. Both had improved their static/dynamic 
equilibrium. The results in Table 3 do not indicate that certain motor skills are more 
easily improved by treatment than other skills. 
 
Table 3. Number of treated children whose posttest performance scores were improved (I), the 
same (S) or Worse (W) for different subtests and given the pretest performance and goal of 
treatment 
 Performance below 15th centile  
(<1 SD) 
Performance within norms 
 goal no goal goal no goal 
 I S W I S W I S W I S W 
M-ABC             
 Fine motor skills 3 9 0 0 3 0 0 4 0 0 5 0 
 Ball skills 6 8 1 0 1 0 0 1 0 0 7 0 
 Balance 3 12 0 2 0 0 0 5 0 0 2 0 
TGMD-2              
 LM skills 7 8 0 1 1 0 0 2 0 0 5 0 
 OC skills 5 12 0 0 2 0 0 1 0 0 4 0 
M-ABC, Movement -Assessment Battery for Children;13 TGMD-2, Test of Gross Motor Development-2;16 
LM, locomotor; OC, object control 
 
The M-ABC difference scores of the treated children were predicted by neither sex 
(p=0.50) nor age (p=0.70). Nor could the gain on the TGMD-2 be explained by sex 
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coefficient B for age in months = 0.51, p=0.01) when adjusted for the children’s initial 
TGMD-2 scores (B =–1.04, p<0.001). This finding indicates that besides age, poor initial 
motor patterns were associated with more improvement. For the M-ABC, no such 
association was found (p=0.25). Within the control group no associations between 
pretest and difference scores were found (for TGMD-2: B=-0.25, p=0.28; for the M-ABC: 
r=0.30, p=0.12, both adjusted for age). 
 Table 4 shows that the children in the treated group scored highly on social and 
attention problems. These behaviour characteristics did not influence the treatment 
success. Children who were more withdrawn and/or who had more thought problems 
improved less. A child who, for example, scored one point higher on the withdrawn 
subscale improved 1.17 [B =-1.17; 95% CI -2.22 to -0.12] points less on the TGDM-2. 
More positive effects of treatment were found for children who were more 
anxious/depressed and/or who exhibited higher scores for delinquency. Neither 
‘internalizing’ nor ‘externalizing’ behaviour could predict the effectiveness of NTT 
(Table 5).  
 
Table 4. Regression Coefficients [and 95% confidence intervals] between eight sections of CBCL 
(centred) and effectiveness measures 
CBCL Mean, range M-ABC 2-1 p-value TGMD-2 2-1 p-value 
Overall mean  -5.74 [-8.72,-2.77] .01 7.86 [2.72, 13.01] .05 
Withdrawn 58, 50-73 -0.51 [-1.12, 0.10] .093 -1.17 [-2.22, -0.12] .031   
Physical complaints 56, 50-74  0.24 [-0.35, 0.83] .40 -0.63 [-1.65, 0.39] .21 
Anxious/depressed 57, 50-77  0.27 [-0.45, 0.99] .44  1.48 [0.23, 2.72] .023  
Social 64, 50-88  0.082 [-0.49, 0.66] .76  0.89 [-0.10, 1.77] .076 
Thought 56, 50-75 -0.089[-0.71, 0.53] .77 -1.14 [-2.21, -0.06] .039  
Attention 63, 50-80 -0.29 [-1.02, 0.43] .41 -1.20 [-2.46, 0.05] .059 
Delinquency 56, 50-77  0.004 [-0.70, 0.71] .99  1.76 [0.54, 2.98] .008  
Aggressive 57, 50-84  0.44 [0.10, 0.97] .10  0.10 [0.82, 1.02] .82 
CBCL, Child Behaviour Checklist;17 M-ABC 2-1, (posttest minus pretest) Movement Assessment Battery for 
Children;13 TGMD-2 2-1, (posttest minus pretest) Test of Gross Motor Development-2. 16 
 
Table 5. Regression Coefficients [and 95% confidence intervals] between two major scales of 
CBCL (centred) and effectiveness measures 
CBCL Mean, range M-ABC 2-1 p-value TGMD-2 2-1 p-value 
Overall mean  -5.90 [-8.70, -3.10] .0001 7.86 [1.79, 13.79] .05 
Internalizing 55, 34-74 -0.04 [-0.34, 0.26] .78 0.210 [-0.49, 0.81] .32 
Externalizing 54, 32-83 .0.19 [-0.10, 0.48] .18 0.218 [-0.44, 0.80] .30 
CBCL, Child Behaviour Checklist;17 M-ABC 2-1, (posttest minus pretest) Movement Assessment Battery for 
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Discussion 
The aim of this study was to evaluate NTT, a new treatment programme for children 
with DCD. The number of children included in the study was sufficient to prove that 
NTT is successful. Results showed that the treated group improved on both tests 
compared with the non-treated control group. More specifically, the non-treated 
group’s M-ABC score was stable, whereas their TGMD-2 score had deteriorated. The 
results add to the knowledge that task-oriented treatment approaches can have positive 
effects on children with DCD.5 They also show that spontaneous development within a 
3- to 4-month period is rare in children with DCD.3;4  
 As in most recent studies on DCD, the M-ABC was used to select children with 
DCD,1 and to measure changes in performance. One could therefore argue that the 
reported effects of therapy are the result of ‘regression to the mean’. From this 
viewpoint, it is noteworthy that the non-treated control group did not spontaneously 
improve on the M-ABC. Moreover, their initial TGMD-2 scores were not related to 
change, whereas these scores had predictive value for the treated group. This indicates 
that the improvement is due to NTT.  
 For this naturalistic study no restrictions were made about treatment schedules, so 
results are representative of daily practice in which variation in therapy provision is 
common. The fact that several therapists participated and that they were unaware of 
the children’s pretest performance suggests a wide effect of NTT. Although they may 
also have used the M-ABC, the TGMD-2 was unknown to them. They made their 
rehabilitation plans entirely independently from the researchers’ findings, based on 
their own assessment and problems experienced by the individual child in daily life.  
 Clinically significant improvement (one LDD or more) was found most frequently 
in subtests that measured motor performance with tasks similar to those trained during 
NTT. Individual improvement was measured with LDDs to account for measurement 
error (a low test-retest reliability). For example, our post-pretest scores range from –7 to 
+7 for the M-ABC. Although the LDD is a conservative measure,14 more than half of the 
children were able to reach a difference score of at least one LDD on one or both tests. 
If similar tasks were not trained, a significant treatment effect was not likely to occur. 
These results suggest that treatment should be task specific in order to help children 
with DCD conquer their problems in daily life. Moreover, these results indicate that the 
positive effects of NTT are not (only) due to attention or other Hawthorne effects. Some 
children improved on balance tasks whereas no such tasks were reported as being 
trained. Although transfer to untreated skills has been reported earlier9, it is likely that  
balance was trained as an intrinsic part of other skills. However, it is also possible that 
other processes were initiated by this study or NTT too: children could have become 
more motivated to perform well during the test, gained self-confidence, or participated 
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 Some child characteristics were studied in relation to the treatment effects. Within 
the treated group, males and females were similarly affected by therapy. No age effects 
were found on the M-ABC gain. In other studies using the M-ABC, therapy has been 
found to have better effects on children aged 6 to 13 years.6 This study’s small age range 
(6 to 10y) might thus explain the ability to find positive treatment effects and the lack 
of age effects on the M-ABC gain. Still, age did predict the TGMD-2 gain. In the treated 
group, older children improved their movement patterns the most. In these analyses, 
we controlled for pretest scores. Therefore, confounding by indication is no explanation 
for this age effect. Another explanation might be found in the way therapists teach. 
During NTT, therapist share knowledge about movement tasks and execution.7 They 
talk, for example, about why it is better to perform in a certain way, or ask a child 
whether he or she understands the task. It could be that improving children’s 
movement patterns is easier if they are old enough to understand and reflect on their 
own performance.  
 Because child-related behavioural characteristics might obscure NTT’s 
effectiveness, other variables were examined as well. In addition to the findings of 
Schoemaker et.al.9 the present TGMD-2 results show that severity can be predictive for 
treatment success. Although several behavioural and emotional problems are associated 
with DCD,12 CBCL scores were not associated with M-ABC gain and only slightly 
associated with TGMD-2 difference scores. It is unclear why these relations were found. 
More research into these child-related characteristics is necessary, as it might have 
clinical relevance and might be the next step to improve treatment programmes. 
However, because the associations were low, the present findings indicate that 
therapists are able to take children’s emotional and social behaviour into account in 
such a way as to reach positive treatment effects. 
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